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BE IT REMEMBERED,
That on the twenty-firiT. day of July, in the

twenty-fecond year of the Independence of the:

United States of America, John Vaughan,

of the {'aid diftridt, hath depofited in this Of

fice, the Title of a Book, the Right whereof
he claims as Author, in the words following,
viz.

" OBSERVATIONS ON ANIMAL
"

ELECTRICITY, IN EXPLANATION
" OF THE METALLIC OPERATION OF
" Dr. PERKINS, BY JOHN VAUGHAN,
il &cc." in conformity of an Act for the En

couragement of Learning, by fecuring Maps,
Charts, and Books, to the Authors and Pro

prietors of fuch Copies, during the times

therein mentioned.

I DO CERTIFY, That the

above is a true Copy of the Re

cord thereof. In Testimony

whereof I have hereunto fet my
hand and affixed the feal of the

diftricl; aforefaid, this twenty-nrfr.

day of July, in the twenty-fecond
year of the Independence of the

United States of America.

JOHN CONWAY, Clk.

Delaware Diftricl;.
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TO THE

AMERICAN PHILOSOPHICAL SOCIETY,

Gentlemen,

IN prcliminating the following pages to the li

terati of America, I necefjarily feel all that diffi
dence due tofuperior knowledge, and to the patrons of
that grade of exiflcnce, in which I am but in em

bryo ! I however beg the privilege of declaring,
that my embarraffment is considerably leffened, by a

confeioufnefs that my appeal is made to the liberal

and candid:—/'/ is their indulgence alone, that I

am ambitious to merit. The true philofopher ever

holds the balance of equity, with an unbiaffed hand,
and difcriminates impartially between truth and er

ror. The abjcBs to which Ifolicit your attention,
at e the fublime and intricate fubjcBs of Animal

EleBricity, and Dr. Perkins* Metallic Operation.
The former is yet too much involved in the myflic

garb of nature ; and the latter is likely to form a

new era in the healing art. Both of thefe are

pleafing objeBs of purjuit to the inquifitive philo

fopher, who is ever anxious to cultivate and mature

e'en a hydra-germ ofnature.
The heterogeneous contents oj the following pages,

(though crude and widigefled) may perhaps excite
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the attention ofyour expanfve minds to the further
confiderat ion, and not improbably to the elucidation

of this highly interefling fubjeB. Should I be Jo

fortunate, as to have fuggefled a frgle idea, or

made a co?npilation of faBs that may reficB the

leaf gleam of light thereon-
—/ coutt tot but it mil

flourijh under your aufpices. And the mcfl promi
nent feature in the character of a philojopher in
duces me to hope, that your ce.fure will te n.ild—

though your decifon may be founded on a tenacity

for truth.
I am,

Gentlemen,

With the mofl profound refpeB,

Tour mofl obedient humblefen'am\

TH£ AUTHOR.
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LETT E R

FROM

JAMES TILTON, M. D.

President of the Medical Society of

the State of Delaware, &c. &c.

To the Author.

Dear Sir,

/ am very glad that you have at length overcome

the rcflrainls of diffidence, by giving us your

thoughts on EleBrtd'y, in explanation cf Dr.
Perkins1 metallic operation.
That fomc general principle exi/Isy which

gives tie metals a powerful v.jiurnee on the

Animal (Rronomy, is now acknowledged by Phi-

lofophers, the mof candid and be/t quJife-d to

judge of this matter. Even Mefrr.er, in his ap

plication of the metals, was patronized by the aLieft
Pi fie/ans of Germany ; until he covered ami oL-

fcured thofe fmtle fBs, which fleould have been

improve: for the benefit of Society, with a pile cf
empirical frauds, the. ha I no ohjeB beyond the ac
cumulation cfmoney. l.--;itud of invoicing Perkins
in the difgrace <f Mc-ii^cr, I apprehend we ought
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rather to contrail the honefl man with the rogue :

for without art or affeBation, Dr. Perkins barvty

difclofes ufefalfaBs, by means the moflfirnpie & eafy.
Itmufl be confeffed, however, that many rejeB our

general principle, hike infidels to the Gofpel, they
admit of no myfleries, and refufe to believe what

they do not comprehend. Others who acknowledge
that ageneralprinciple pervades the AnimalCRcono-

my, on which the metals have influence, neverthe-

lefs, difpute about what this notable power may be.

Both thefe elaffes of mtn ought to thank you. To

the one you may give a reafon they did not apprehend;
and the other fhouldwifh for the befl account known

or well wideflood. For my own part, I frankly
confefs I foalI be fatisfed with the principle of
Electricity, until the phenomena are better

explained by means of fome other.

By publifking to the World the thoughts which

you have digefled and arranged on Animal clcBricity,
and the manner in which it explains the metallic

operation, you will at leafl invite difeujfiov ,
and

may profit with the refl of your brethren, by the

event.

With great refpeB , lam,
Dear Sir,

Tourfriend and humblefervant,

JAMES TILTON.

Wilmington,
July 20, 1797.^
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To James Tilton, M. D.

PRESIDENT of the MEDICAL SOCIETT

O F

DELAWARE, See. &c.

Dear Sir,

/ hope you will permit me to exprefs thegratifica
tion I feel, in receivingyour approbatioji to the con

tents of the following pages. The uniform liberaliy
and candor, with which you have ever treated the

fubjeB on which they are founded, demands not only
an unfeigned acknowledgment, in gratitude, from
me; but merits a tiibute of reJpeB from every

friend tofcience.
That you may long continue our profejponal pa»

trm, is the fincere wifij of

Tour much obligedfiend,

and mofl obedient, humble fervant ,

THE AUTHOR.

Chrifliana^ .

jfuly 21, 1797.)



OBSERVATIONS

O N

Animal Electricity.

NOTHING
has been fo great an obftacle to

the advancement of Medical Science, as

the partiality and obfequious regard which the

generality of Phyficians of all ages have paid
to great authorities. For whilft they difregard
the teftimony of their fenfes, and indolently
alTent to things on the credit of others,

they remain paflive dupes to their own credu

lity, and feldom examine whether they are

right or wrong. An error thus admitted, is

reluctantly corrected, and becomes the copious
fource from which numberlefs falfe opinions
flow.

There are perhaps but few that are not diffi

dent in deviating from principles eftabliflied by
men of general erudition, whofe geniufe^ were

qualified to interrogate nature with fuccefs :—

Bit an error once difcovered fhould be imme

diately corrected, in oppofition to the ipfe dixit
of all the dogmatifts of feventeen centuries.—

Man by nature poflelTes a nifus formativus, and
B
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is as prone to novelty and inveftigation, as the
earth is to revolve from ungovernable laws of
nature. Yet, there are few difcoveries in the.

healing art but what meet with tumultuous op
pofition, from the congregated legions of pre
judice, ignorance and ambition. Some nomi
nal philofophers difbelieve every proportion
that does^ not accord with the infallible doc
trines of their immaculate anceftors ; and others
are fo extremely illiberal, as to difcard every
new principle in which they can have no claim
to intereft. A glaring example of the latter
we have, in the degrading denunciations of the

Engiifh philofophers, when the illuftrious Dr.
Franklin's difcovery of the identity of Light
ning and Electricity was firft delivered to the

world. A fecond, no lefs true, we have in

the difcovery of Dr. Perkins' Metallic Opera
tion, which will like the former arife trium

phant amidft the counter, but futile, vocifera
tion of prejudice and ignorance. Some reject
the latter, becaufe they were not the inventors.
Others queftion the teftimony of 'their fenfes,
becaufe they cannot explain the modus operandi
thereof, by referring it to the good old doc

trines of Van Helmont, Doleus, or Stahl.

Yet the happy day is perhaps not far diftant,
when envy muft fall a facrince to truth, and

behold this problem accounted for, on a native
law of the animal oeconomy.
That the bodies of animals polTeft a fluid

analogous to electricity, had long been fufpect-
ed by Phyfiologifts and other fpeculative phi
lofophers. The matter long refted however oil
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pure conjecture alone, and the apparent intri

cacy of the fubject deprefted the hopes of the
boldeft experimenters. But accident not un-

frequently does more for the real advancement

of fcience, than boafted art and genius are able

to accomplilh. It was accident that firft fug-
gefted to the celebrated Gallileo, the^conftruc-
tion of that optical inftrument denominated the

lelefcope. It was accident that firft led the

immortal Newton to the original conception oi

that principle of gravitation, by which he af

terwards explained with fuch facility the

movements and exquifite'balance of the mate

rial univerfe. It was alfo accident—that firft

fuggefled to the ingenious and induftrious Gal-

vani, the mode of experimenting with effect on

the fublime and intricate fubject of Animal

Electricity.
*■' Whilft ProfefTor Galvani was

engaged in diffecting a frog, in a room where

fome of his friends were amufing themfelves

with an electrical-machine, one of them drew

a fpark from the conductor, at the fame in-

ftant that the profeftbr touched one of the

nerves of the animal. In an inftant the whole

body of the frog was fhook by a violent con-

vulfion. The profeftbr was aftonifhed at the

phenomenon, and believed it owing to his hav

ing wounded the nerve. To aflure himfelf

whether this was really the cafe or not, he

pricked it with the point of his knife; he then

touched the nerve with the inltrument as at firft,

and ordered a fpark to be taken from the ma

chine ; on which the contractions were renew

ed. The experiment was repeated a third

B 2
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time, but the animal remained motionlefs.—

However, upon perceiving that he held his

fcalpel by the handle, which was of ivory (a
bad conductor) he changed it for a metallic

one, and re-excited the movements, which he

conftantly failed of doing whilft ufing an elec

tric fubftance. After having made a number

of experiments with the electrical machine, he

refolved to profecute the fubject with atmos

pherical electricity. With this view he railed

a conductor upon the roof of his houfe, from

which he brought an iron wire into his room,

to this attached metal conductors, connected

with the nerves of the animals deftined to be

the fubject s of his experiments, and to their

legs he tied wires which reached the floor.—

Confiderable movements were obferved in the

animals whether of cold or warm blood when

ever it lightened. Thefe preceded thunder,
and correfponded with its intenfity, and even

took place when any ftormy cloud paifed over

the apparatus. With fimilar views he fufpend-
ed frogs on metal hooks fixed in the fpine of
the back, upon the iron railing of his garden;
Several times he remarked that thefe animals

contracted, and appeared to receive fhocks.—

At firft he conceived the movements were ow

ing to changes in the atmofphere, but a

more Scrupulous examination undeceived him.

—Having placed a prepared frog upon an iron

plate in his room, and happening with his diS-

Secting forceps to prefs it againft the plate, he

obferved the movements to take place. This

experiment Succeeded with all metallic bodies,
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but more particularly well with Silver; non

conducting fubftances were not proper for it.

From this period our author began to Sufpect
the animal polTciTed an electricity of its own;

and ih this fufpicion he confirmed himfelf, by
a feries of experiments coincident in the refult.

And no fooner had Profeftbr Galvani publifhed
to the world his experiments on animal electri

city, than their fame difpread Swift as the in

tangible fluid they regarded. Dr. Valli, an

Italian phyfician, was the firft that co-operated
with the celebrated Galvani, in inveftigating
that animal fluid the exiftence of which had

been fo long Sufpected, but So lately realized

by actual experiment. After repeating the ex

periments of his predeccffor, and inftituting a

feries of experiments fufficiently tedious and

lengthy, Dr. Fa/// conceives himfelf unequivo
cally authorized to conclude, that the animal

fluid of Galvani, was entirely the fame with

the Subtle matter of electricity. This conclu

sion he alledges to be the Spontaneous and ne-

ceflary reSuIt of the following petitions, which
lie delivers as fubftantiated and confirmed by
actual experiment :

"

ift, Subftances which conduct electricity,
are conductors likevvife of the nervous fluid.5'

"

sdly, Subftances which are not condudtars

of electricity, do not conduct the nervous

fluid."

"

3 d Iy , Non-conducting bodies, which acquire
by heat the property of conducting electricity,
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preferve it likewife for the nervous flu

id."
"

4thly, Cold, at a certain degree, renders water
a non-condu&or of electricity, as well as of

the nervous fluid."
"

5thly, The velocity of the nervous fluid is as

far as we can calculate, the fame with that

of electricity."
e<

6thly, The obftacles which the nerves under

certain circumftances oppofe to ele6tricity,
they preient likewife to the nervous fluid."

"

7thly, Attraction is a property of the electric

fluid, and this property has been difcovered

in the nervous fluid."

Having enumerated and detailed the forego
ing arguments, the Doctor, in an effufion of

triumph fubjoins,
"

We here fee the greateft

analogy between theSe fluids; nay, I may even

add, the characters oS their identity." As an

additional Support to the Same opinion, Dr.

Valli adduces the peculiar and ftriking phe
nomena exhibited by the Torpedo, the Gymno-
taj--clectricus, the Silurus, &c. which he Sup-
poSes to proceed Srom a fluid in every refpect
the Same with that diScoveied in frogs by the

profeflbr of anatomy at Bologna. In fucceflion

to Dr. Valli
y
Mr. Fowler entered the lift of

philofophers, in inveftigating the fublime bu:

intricate fubject of Animal Electricity. And

to ufe his own words,
"

After," fays he,
"

a

great variety of experiments of which it would

be uhneceffary here to
*

relate more than the

refult, I found, that I could not excite in an
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animal the appearances defcribed by Galvani,
with any fubftances whatever, whether Solid or

fluid, except the metals : and that the mutual

contact of two metals with each other, So far

as I was able to determine, was in every cafe

neceflary to the effect." And after finifhing a

feries of experiments, a feries fufficiently nu

merous and diverfified for the eftabliihment of

general principles, Mr. Fowler favours us with

the following conclufions refpecting the nature

of the nervous fluid. When hiving ftatcd a

few analogies between the animal fluid of Gal

vani, and that of the Torpedo, &c. he then re-

verfes the comparifon and lays down Several

points of what he terms elTential difference, not

only between the two preceding fluids, but alfo
between the fluid of Galvani, and the matter of

electricity.
" This influence," fays he, (re

ferring to the nervous fluid of animals) differs

both from that of the Torpedo, &c. and from

electricity, in producing no fenfation (in man

at leaft) at all fimilar to that of an electrical

fhock. They however produce a difagreeable
SenSation, even in frogs, independent of that
which muft neceffarilv arife from irritation and

mufcular contraction." But the rnoft impor
tant and characteristic difference which I have

yet difcovered between this new influence and

electricity, confifts in their effects upon the

contractile powers of animals. Electricity has

a tendency to deftroy that power upon which

contraction depends; whereas the metals have

in all my experiments had the directly oppofite
effect. "

Oxygene is, So far as I know, the
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only ftimulus in nature, whofe effects are at all

analogous.* The difference here mentioned

by Mr. Fowler, is in my opinion merely owing
to the various degrees oS the powers applied,
and not to any Specific or elementary difference

in the powers themSelves. The electrical lhock

is injurious and deleterious from excefs, but in

cafes of diminifhed mobility from paralyfis,
contufion, &c. it is not only a falutary but an

invaluable ftimulis, and happily fitted to re-

ftore the contractile powers of the fyftem.—
From whence then arifes this eflential difference

defcribed by Mr. Fowler P It may be anfwered,
that electricity is a Salutary ftimulis when ap

plied in a proper degree, and injurious from

excefs alone. -f* Which is far from proving it

to be naturally a noxious principle: tor the

whole dafs of natural and healthy ftimuli, as,

oxygenous gas, heat, animal food, exercife,

fpiritous liquors, &c. are not only injurious
from excefs, but will alfo impair the contrac

tile powers of the fyftem. To illuftrate this

fubject a little farther, I wrill prefent the reader

* The eff'eBs of oxygene on thefyftem isfo clearly
illufirated in Dr. Beddoes* Effays on Pthifis Pul-

monalis, &c. that it is unneceffary to take notice of
it at prefent, further than to mention that he proves
it to be the principle of irritability of the mufcular
fibre.

•f* The ingenious Dr. Abildgaard has deprived
fowls of all jenfation and motion, by pafjing violent

fhocks through their heads; and re-animated them,

by gentlefhocks paffed through the heart and lungs.
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with two of Mr. Fowler's experiments, in hie.

own words.:

experiment i.

" I divided. (Says he) the Sciatic nerve of

one leg, and tied the crural artery of the other

in a large frog. Scarcely any blood was loft:

in doing either. Two days after this, I ftrang-
led it. During the firft twenty-four hours, the

leg in which the nerve had been divided, ap

peared to contract with the moft vigour; after

this perio 1, the difference between them became

more doubtful ; but the contractions were at no

time ftronger in the leg whofe artery was tied,
than in that whofe nerve was divided.

EXPERIMENT 2.

" The Same operations were performed on

a large Semale Srog full of fpawn. Four hours

afterwards fhe was covered by a male, who

had been treated in a fimilar manner. I men

tion this circumftance, as it tends to prove, that

the pain occafioned by the operation, was pro

bably not fo great as to produce much fallacy.
"

On the day following, fhe had fpawned,
and on the fixth day from the operation She

was ftrangled. When laid upon a plate of

zinc, and excited by means of a rod of Silver,

the contractions were found extremely feeble in

the leg whofe artery had been tied, and ceafed

altogether in about twenty-four hours after her

death.

Q
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"

in the leg whofe nerve had been divided,

they appeared as vigorous as they ufually are

in legs to which no injury had been previ-
oufly done, and continued excitable upwards
of two days after they had ceafed to be So

in the other."

To account for the difference, in the refults

of thofe experiments, it is only neceffary to

confider the principles upon which the contrac

tion of mufcles depends; /. e. irritability and

nervous energy. The firft is more particularly
the vis mujcularis, and Supplied by the blood;

the latter is the exciting caufe of mufcular mo

tion, and fupplied by the nerves, Both prin

ciples fuffer exhauftion, and require continual

renovation. In Experiment ift, a difference

was perceptible only in the firft twenty-four
hours; but in Experiment 2d, the leg whofe

nerve had been divided, continued excitable

two days longer than that whofe artery had been
tied. In the firft cafe the leg whofe artery had

been tied, was but partially deprived of ks ir

ritability, and consequently remained Sufcep-
tible of its natural agent, though fupplied by
art. But in the fecond cafe, during the ab-

ftention of fix days, its irritability was nearly
exhaufted, and its contractions could of necef-

fity be but very feeble, and of ihort duration.

Motion in animate matter depends on twa

principles abftractedly diftinct, yet practically
connected. Firft, a certain fitnefs, or capacity
of being moved in the body to be put in mo*

tion; and, 2dly, the pow«r of giving motion
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in the agent or moving body. The blood fur-

nifhes mufcles with irritability and nutrition,

which completes their capacity, or predifpofi-
tion to be put in motion, upon the action of

the vis nervca, whether the latter is applied thro'

'the medium of the nerves themfelves, or by the

application of metals. But to enter a little fur

ther into the principles of mufcular motion,

we find three powers effentiaily combined in

conftituting the mobility of mufcles. Firft,

Elafticity; Secondly, Irritability; and thirdly,
Nervous Energy. The firft may be imputed
t© attraction, or its effect, which is coheSion.

CoheSion is that wonderful property impreffed
on matter, by which its elementary particles
when they approach each other to a certain de

gree, termed by philofophers its Sphere of at*

traction, rufli into contact; and remain in that

ftate unlefs Separated by a force fuperior to that

of their attraction. Thus both folids and fluids

do to a certain degree refift the difunion of

their parts, and are capable of reftoring their

fibrils to their natural irate, when itretched or

ovcr-diftended by a force Superior, to that oS co-

hefion. This elafticity reSidcs in all the Solids fc

but in different degrees; and being independent
of the ftate of , the nerves, is termed the elafti

city of the dead fibre. The term, dead fibre,

is made ufe of to diftinguifh certain properties

arifing from mere cohefion or mechanifm, from

thofe that depend on the vital principle.
The vis infiita or irritability, is that principle

by which the mufcular fibres when irritated of-

cillate, contract towards the middle, becoming
C 2
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by this means Shorter and thicker, and alternate

ly withdraw themfelves from the middle with

a degree of velocity that eludes calculation.—

MuScles when dead or extracted from the bo

dies of living animals, retain this power a much
Shorter time than that of the dead force. * Thu

principle of nervous energy exifts in fuch vari

ous degrees in different parts of the mufcular

fyftem, that it would extend this paper to the

ftze of a folio volume, to fpecify the particular
degrees thereof, in the diverfincd motions of

the Animal (Economy. I fhall therefore only
take a curfory view of its offices in voluntary
and involuntary motion. In the former, this

energetic principle is the immediate and excit

ing caufe of mufcular motion. When an im-

preftion is made on the fentient extiemities of

the nerves, it is immediately communicated to

the brain, which reacting, produces thought,
and a confequent determination of the will ;

and when any partis determined by the will to

be put in motion, the nerves in confequence of
a voluntary impreffion on the fenforium, exe

cute this function by Surcharging the muScles

of the part with electricity. They, as natural

electrics, can only retain a certain degree of

electricity; and when more is forced into them

by volition, it is of neceffity difcharged at their.
extremities in the muScles. Thus the various

* Dr. Valli informs us, that immerfion in wa

ter uniformly deflroys the excitability of mufeles with
in four hours ; whereas in an ordinary way, they
retain it twenty-four hours.
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paffions of the mind often afford us melancholy
Specimens of a phySical neceffity being con

nected with our moral faculty, in producing
convulSions, palpitations of the heart, afphyx-
ia, and not unfrequentlv death itftlf.

Involuntary motion, is alfo dependant on the

nervous energy, as the action of the heart,

lungs, &c. and if a nerve is divided, the de

pendant part Suffers emaciation ; and the action

of the arterial fyftem is diminished, even by a

comprelhon of the brain. MuScles of involun

tary motion, have fewer nerves than thofe Sub-

.fcrvicnt to volition, their original formation is

different, and the coating and exciter, fays Dr.
Valli, does, not produce the leaft motion in them.

Hence their different movements may very rati

onally be imputed to their different degrees of

electricity. Voluntary mufcles require a large
number of nerves, and a Strong charge of electa

ricity to act in obedience to the will; while the

latter require but few nerves, and a Small de

gree of this principle, to enable them to per
form their more paffive functions. The actions

ot the latter are however, mon uniform, and

consequently their electricity exifts but in one

degree; while that of the former is pofitive
and negative, and undergoing changes com-

menfurate with their actions. There are alfo

mixed motions in the human fyftem, the caufes
oS which are much more myfterious. On one

hand there are examples of mufcles, which, for
the mofl part arc obedient to the will; yet in

certain cafes refufe to obey its commands.—

There are alfo instances of mufcular functions,



( as )

which though naturally in Subordination to the

will, being performed without a confcioufnefs

of the mind. We often move our limbs when

aileep. And we have accounts of fomnambu-

lifts, that not only walk, but dance and per
form feats of agility in their fleep, which they
were incapable of doing when awake. Per

haps thofe phenomena muft be imputed to the

re-action of the fenforium, which is excited

by the imagination waking up and exhibiting
before it, the image of an active and cuftomary
Stimulus. There alSo are a Se\y of the func

tions of our bodies, over which the will of it-

felf has no controul, may notwithstanding be

excited and brought into action when the ima

gination and paftions of the mind, act in con

cert with the will; aflifted by the plaftic power
of cuftom. An aftonifhing fpecimen thereof

we have in Colonel Townfend, who poffeffed,
like the fnail and tadpole, a power of fufpend-

ing the action of the heart and arteries at plea
sure. But in what manner the will obtains

this power, when affiftcd by paflion and cuf

tom, I refer to the metaphyfician to determine.

For I conceive that when a problem is traced

to its connection between the mind and body,
it has arrived to the ultimatum or ne plus ultra

of phyfiological investigation. There however

is referved for the phyfiologift, a talk equally
difficult, in accounting for the Spontaneous mo
tions of the animal fyftem; as that of the heart

from the operation of foreign Stimuli, inde

pendent of its native Stimulus the blood, ali

ment, air, &c. Stimulate the Stomach and prima?
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vite, urine the bladder, light the iris, ccc.

For the performance of fpontaneous motion,
the application of foreign Stimuli aie generally
requisite ; though tranfitory Spontaneous mo
tions ariSe alfo from an irregular tranfmiffion
of the elect roid fluid. Whenever the nerves feel

a Stimulus, the electrical fluid is excited, and

its effects are maniSefted in^the production of

n^otion ; and when the Stimulus is withdrawn

or ceaSes to act, another effect is produced,
which is relaxation. The latter, though ge

nerally an indirect effect, (or perhaps more

Strictly a negative condition) may notwith

standing be directly produced by the action of

certain powers denominated Sedatives; among

which the nicotiana is probably the moft une

quivocal. In a caSe ot incarcerated hernia, in

which all manual attempts towards reduction

were ineffectual, my worthy preceptor, Dr.

Currie, of Philadelphia, concluded, that the

operation alone could prevent immediate death.

He directed an ounce of the nicotiana to be giv
en in decoction per -injedlione ; but the nurfe

inattentively gave a quarter of a pound. And

a fhort time after wThen we returned to perform
the operation, we found our patient to all

appearances expiring. The Do6tor, whofe

heart was never a Stranger to Sympathy, wae

not a little diftreffed to find his patient appa

rently dying from the negligence of his nurfe.

The event was however fortuitous.
.

On exa

mining the hernia, the distention and Stricture

were completely removed, and the protruded
interline was eafily reduced without the pain
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of a hazardous operation. The patient wa*

perfectly rellored by'the aid of proper cordials.

A Second example of the Sedative power of

tobacco I experienced myfelf. Having, Srom

the free uSe of diluting liquids and inattention,

brought on a mechanical ifchuria, I tried opi
um, fomentations, Sec. but to no effect.—■

When in extreme pain, 1 had rccourfe to a fe-

gar for amufement, by which an unexpected
naufea was excited, fucceeded by a relaxation

of the Sphincter veficae, and an involuntary ef
flux of urine. Fear, which is alio a fedativc

power, will not only produce Spontaneous con
vulsions or palpitations of the heart, but even

death, or eventual relaxation. This vifcus is

the mofl SuSceptible of fpontaneous motion,

and will continue to act for Some time after it

is taken out of the body.
I have frequently taken out the hearts of

frogs, turtles, &c. and obferved attentively
their actions. They will contract and dilate,

fuafponte, for fome time, and theneeafe; when

they may be again excited to contract, by la

cerating them with a wTooden or other pointed
inftrument. But when they become no longer
excitable by theSe means, they may be re-

excited to contract, by the irritation of a me

tallic inftrument. I once obferved a fimilar

phenomenon in an amputated leg; one of the

crural mufcles contracted upon being irritated

with the point of a Scalpel. The experiment
was then tried with a pointed wooden inftru

ment, but to no effect. Yet on irritating it a

Second time with the Scalpel, it contracted
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once or twice. Hence the application of me

tals, is one of the befl and moft del.kate tefts

for aSccrtaining the leaft pofible degrees of

mufcular irritability. After having become

w holly infenfible to the impreffions of all other

Stimuli, they may be re-excited, on the appli
cation of their native Stimulus.

Mr. Fermin, Dr. Prieflly, Sir Charles Lin&us,
and others, obServe that metals are the befl con

ductors of Animal Electricity, and that fome

metals are better cendudtors than others. Wa

ter and wood are -conductors of both animal

and natural electricities. Thofeifacts if con

sidered impartially, certainly afford us the moft

unequivocal tefts oS the analogy of Natural and

•Animal Electricity. .But Mt. Fowler obfervcs

that the relation of Natural and Animal Elect

ricity is the moftequivocal in man. It how

ever would be irrational and unphilofophical to

SuppoSe, that nature had furnifhed fuch a vari

ety of animals, and even fubjects of the in

fect tribe, (for example the glow-worm) with
this truly dignified property, and .withheld it

from the nobleft and moft perfect animal in the

creation. Yet it muft be admitted that the

Gymnotus, &c. poffeSs this property in a Stronger

degree than man.
* But this does not imply a

* Hciv.inal EleBricity may, notwithflanding its
■extra modification ,

be rendered obvious to the fenfes,
l>! a veryfimple experiment. Ifa piece of zinc is

placed on the tongue fo that one end projeBs out of
the mouth, and one end of a filver probe be placed
in the internal cantbus of the eye

—when the infe-

D
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SonveTfe to the foregoing doctrine of gradual
relationfhip. For though nature is uniform in

her general law of concatenation, throughout
animation, yet we find her as various in her

organic modifications, as iheis in her nominal

products. Therefore wc cannot aflign any caufe

(connected with her laws of creation) why the

electricity of the human fyftem fhould not be

more particularly modified, than that of the

Gymnotus, &c. Wood and water are conduct

ors of the latter, but not of the former ; at

leaft it is not yet afcertained. And though we

cannot with precifion, Say why nominal elect

ricity Should be SuSceptible of metals only,

yet the fact is inconteftible, and Sanctioned by
the experiments of thofe gentlemen aforemen

tioned, whofe veracity is unquestionable. It

is alSo futher fubftantiated, by the difcovery of

Dr. Perkins' Metallic Instruments for removing

pains, and topical affections. The Dr. obfer

ved to me, that he had made trial of all the va

rious metals, but none are as effectual as thofe

of which his tractors are compofed. This dif

covery is as important in the healing art, as it

is novel in the fcience of Phyfiology, and all

that remains to illuftratethe elficacy thereof, is

a rational and philofophical demonstration of

the principle itfelf, and an explanation of the

modus operandi, on the eftabliflied laws of the

Animal (Economy. Tins however, is confider-

ed problematical by fome, and by others it is

rior i)oint of the probe is brought into contaB with

the zinc, an .evident fiafh is produced.
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pofitively difcarded. Yet to ceafe from inqui

ry, becaufe we are fometimes miftaken, is no

greater proof of wifdom, than to defift from

walking becaufe we fometimes Stumble. And

if we only take an impartial view of the ope

rations of nature herfelf, and attend diligently
to the analytical investigations of the afore

mentioned cxperiment3lifts on this Sublime fub

ject, I think the Sceptic himfelf muft admit,
that the principle of nervous energy is a modi

fication of electricity. As fenfation is dependant

upon this energy, a pleafurable fenfation, on

what may be termed a natural or healthy

degree thereof; then certainly pain or fupcr-
SenSation, can only depend on an accumulation

of the clectroid fluid, or extra degree of energy
in the part affected. On this principle the pro

blem admits of eafy Solution; namely, that

the metals being Sufceptible of this fluid, con

duct the extra degree of energy to parts where

it is diminifhed, or out of the fyftem altogether,

reftoring the native law of electric equilibrium.
The particular affections in which this opera

tion is the moft effectual, are chronic rheuma-

tiSms, as lumbago, Sciatica, &c. odontalgia,

otalgia, cephalalgia, phlegmons, cynanchie.s, .

opthalmias, pleuritic pains, Spafmodic cholics,
burns and Raids, paronychias, contufions, ato

nic gout, fpontaneous hemorrhages, herpes,

erySipelas, &c. with many other topical affect

ions, which might be enumerated if neceffary.*.

■* Dr. Elijah Perkins, of Philadelphia, inform
ed me that in bilious cafes, fuch as choleras, &c. itv

D 2
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The instruments fhould be carried to (owic dift-

ance Srom the part affected, along the courte

of the larger nerves ; and in o-bitinate or fixed

pains of long Standing, the friction ihouhi be

continued until a flight inflammation is Excited;
but in eryfipelas, and other Superficial inflam
mations, the friction fhould be very light on the

inflamed part, and principally confined to the

edges of the tumor. In removing pains from

the head, the hair fhould be perfectly free from

pomatum or other adipofe Subftances ; and all

parts on which the operation is performed
mould be free from fweat, oils, &c. In pleu-
rifies, cholics, ccc. a diaphorefis not unfre-

ejuently fucceeds the operation, and fometimes

which the uflual remedies hadflailed, he has effccl-
ually removed the diforder at the fiomaeh, and re

frained the vomiting in at leaf three cafes out of
four, by operating with the traBors on the region
of the fiomaeh and liver. He further informed me,
that he has cured periodical fevers by operating on

thefpine during the exacerbation.

It is to me not improbable ,
but cleBricity is the

proximate caufle of fever ; the opinions on that flub-
jcB are many and confifed ; and it is perhaps refer
ved forfome fortunate phyfiologift to decide the con-
troverfly, by bringing this conjeBure to the tefl ofl
experiment.
ElcBricity is already proved by philofophers, t»

be concerned in almoft all natural phenomena, and

on examiningfurther it may poffibly be found to be,

the primum mobile of nature, both animate and

inanimate.
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faintineSs is produced, by the Sudden -abftracti-

on of nervous energy. In a cafe of cephalalgia,
if the pain is confined to the fore part of the

head, it is immaterial whether the hair is po

matumed or not. A few days Since, 1 awoke

with a moft rending head-ache, unaccompani
ed with fever, 1 delayed the operation fome

hours, on account of my hair being pom^tum'd,
but the pain became fo inSupportablc (and all

the vfu.\[ applications failing) that I rcfolved

to mukc trial of the tractors, as the pain was

for the moft part in my forehead. After the

operation had been continued a few minutes on

my forehead, and the back of my neck, I was

perfectly relieved from pain, and have remain

ed fo ever fince.

It is argued by Some, (who are oppoSed to

the Metallic Operation) that the efficacy of the
tractors depend merely on a counter irritation

produced by friction. I would afk thofe dog
matists how metallic friction cures burns, or

topical inflammations? Does not the leaft im-

prefiion on ar inflamed part produce pain; and
would not friction augment the evil? Phleg
mons, and Some other topical inflammations,

may often be removed, by exciting a counter

irritation with blisters, &c. which reftore the

equilibrium of the nervous fluid. But blisters

feldom anSwer any valuable purpofe in local

inflammations, accompanied with exceffive

ait ion of the arterial Syftcm, until, the Sever is

prcvioufly diminished. Neither will the Me

tallic ProceSs Succeed So wrell in the acute, as

in the chronic rheumatiSm, while the febrile
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action remains inordinate.* This fhcvvs a" cor

respondence in effect, but the modes of opera
tion are diametrically oppofite. The former.

is by an indirect, organic procefs ; the latter
,

by a direct and Specific operation. And all

pretentions towards identity, arc precluded
by the diverfhv in their effects, on burns and

phlegmons, as bciorementioned. Phlegmons,
and other topical affections, are owin^ to an

internal or external irritation on the nerves of

a particular part; by means of which, the

veflels of the part are alSo brought into action,
and not unhequently the whole vafc.ular fyftem
acts in concert, from a fympathetic harmony
primaovaily eftabliflied.

Spontaneous Hemorrhages, arc thofe which

depend on a local excefs of tone or electricity,

* The partialfuccefs of the metallic operation in

'

febrile difcafles, may be rationally imputed to the li

mited mode of operating. For as fever is a uni-

verflal dif"order, /iv modus medendi, mif be ge
neral alfo.

When local remedies arc ufled in fevers, a general
effcB is contemplated by bringing the fyftem into

fympathetic cBion. Thus blifters will frequently
procure a crifts in continued fevers, when the ufu-
al internal remedies haw failed. And as there i\

often afpa/tic contraBian of the capillary veflfels in
continued five/ s., the metallic operation would pro

bably procure a fahita ry diaphorefis, if extended

over the fluface, or even applied along the Ipine
<wi thorax.



denominated (by the illuftrious Culieri) a he

morrhagic effort.

Herpes, are the product of. a morbid or ex

ceffive excitement in the vends of the cutis;
the encruftation is formed by exceffive action.

The metals remove this inordinate action, by
abstracting the extra degree of electricity. Cor-

rofive lotions deftroy the morbid action by cor-

rofion, and induce or rcftore the condition Sor

healthy action.

Burns. The Stimulus of heat produces
inflammation, by exciting and accumulating
the electroid fluid.

Epilepfy is owing to an irregular distribution
of the nervous fluid, and an accumulation there

of in the mufcles affected with fpafm. That

this is the fact, is obvious Srom the preterna
tural Strength of epileptics.
Pain, is merely an accumulation of electri

city, in a particular part; and the fubfequent
ftate of eafe is obtained by abstracting the extra

degree of fenfibility. Hence the frequent
faintings in parturition, cholics, &c. are to

be imputed to a diminution of nervous energy.
In chronic pains connected with idiofyncrafy

or dependant on habit, fo that the orgaSm of

the part is injured, or a mal-conformation in

duced by nature or accident, the Metallic Pro-

ccis cannot be expected to fucceed.

When fuppuration has taken place, the trac

tors muft be considered as mere palliatives.—
This operation fhould never be performed on,

the back, during the exiftence of the catamenia.
Belide* thefe cafes in which the tractors have
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already been found fucccfsful, future experience
will probably devclope many others, in which

the Metallic Operation will prove equally effi

cacious. This operation will alfo, in all

probability, Succeed better in Some perSon^
than in others. For example :

Many people are remarkable Sor an extreme

luftre in their eyes, Some are So much electrifi

ed naturally as to fliew evident Signs of it when

a Senfible electrometer has been applied to them,
and others have manifested an extreme fenfibi

lity of even the fmalleft decree of electricity,

infomuch that they would be affected by a flafli

of lightning, though fo remote that the thun-

> der could not be heard. All this evinces tha"

electricity fo far from being noxious, bears a

very active and falutary part in the Animal

(Economy, which will probably lead to more

important refearches on this interesting fubject,
and incite future travellers to explore the re

maining terra incognita,

FINIS.
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